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Summary  Aorto-pulmonary  ﬁstula  caused  by  ruptured  aortic  aneurysm  is  rare  and  sometimes
difﬁcult  to  diagnose,  resulting  in  progression  of  heart  failure.  We  report  a  case  of  acute  heart
failure due  to  abrupt  rupture  of  aortic  aneurysm  into  the  pulmonary  artery.  Although  it  is  difﬁ-ﬁstula;
Aortic  aneurysm;
Multi-detector
computed
tomography  (MDCT)
cult to  make  an  early  diagnosis  of  aorto-pulmonary  shunt,  multi-detector  computed  tomography
(MDCT) clearly  detected  this  extracardiac  shunt.  Emergent  surgical  repair  of  aorto-pulmonary
ﬁstula was  successfully  achieved.  MDCT  is  a  useful  modality  to  make  an  accurate  diagnosis  of
extracardiac  shunt  and  to  decide  the  operative  procedure  non-invasively.
© 2011  Japanese  College  of  Cardiology.  Published  by  Elsevier  Ltd.  All  rights  reserved.
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orto-pulmonary  ﬁstula  caused  by  ruptured  aortic  arch
neurysm  is  a  rare  complication,  while  it  is  known  to  occur
fter  trauma  or  aortic  surgery.  Abrupt  aorto-pulmonary  ﬁs-
ula  results  in  severe  heart  failure  with  high  output.  We
escribe  an  aorto-pulmonary  ﬁstula  caused  by  ruptured
∗ Corresponding author. Tel.: +81 23 628 5302;
ax: +81 23 628 5305.
E-mail address: tewatana@med.id.yamagata-u.ac.jp
T. Watanabe).
A
s
i
O
A
e
r
m
878-5409/$ — see front matter © 2011 Japanese College of Cardiology.
oi:10.1016/j.jccase.2011.06.001ortic  arch  aneurysm  without  aortic  dissection,  which  was
ifﬁcult  to  make  early  diagnosis.
ase report
 74-year-old  woman  was  admitted  to  our  hospital  with
udden  onset  dyspnea.  She  had  hypertension  and  was  med-
cated  with  a  calcium-channel  blocker  in  another  hospital.
n  physical  examination,  she  had  orthopnea  (New  York  Heart
ssociation  Class  IV),  cyanosis,  and  cold  extremities,  but  not
dema.  Her  blood  pressure  was  135/62  mmHg  and  the  pulse
ate  was  129  beats  per  minutes.  A  grade  3/6  systolic  mur-
ur  was  heard  at  the  2nd  left  sternal  border.  Her  chest  X-ray
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Figure  2  Multi-detector  computed  tomography  showed  com-
munication  from  aortic  arch  aneurysm  into  pulmonary  artery
(
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iFigure  1  Chest  X-ray  showed  cardiomegaly,  pulmonary  con-
gestion  and  enlargement  of  the  aortic  arch.
showed  cardiomegaly  (cardiothoracic  ratio  63%),  pulmonary
congestion,  and  enlargement  of  the  aortic  arch  (Fig.  1).  An
electrocardiogram  demonstrated  sinus  tachycardia  without
other  abnormalities.  The  transthoracic  echocardiography
showed  normal-sized  chambers  and  normal  left  ventric-
ular  wall  motion  with  preserved  left  ventricular  systolic
function  (ejection  fraction  76%).  Valvular  disease  and  abnor-
mal  shunt  ﬂow  were  not  detected.  Pulmonary  hypertension
(PH)  was  detected  by  calculating  tricuspid  regurgitant  pres-
sure  gradient  of  49  mmHg  with  Doppler  echocardiography.
Blood  chemical  analysis  showed  high  serum  creatinine  of
1.50  mg/dl  and  high  brain  natriuretic  peptide  of  899  pg/ml.
At  ﬁrst,  congestive  heart  failure  (CHF)  was  suspected
to  be  caused  by  left  ventricular  diastolic  dysfunction  and
renal  dysfunction.  Therefore,  we  treated  with  diuretics,
dopamine,  and  dobutamine.  However,  heart  failure  was
resistant  to  these  therapies  and  did  not  improve.  Two
days  after  admission,  we  performed  the  extracorporeal
ultraﬁltration  method  for  oliguria.  Nevertheless,  pulmonary
congestion  on  chest  radiography  and  PH  did  not  improve.
Six  days  after  admission,  we  performed  right  and  left  heart
catheterization  study  and  chest  computed  tomography  (CT)
to  assess  her  heart  failure  status  and  the  cause  of  PH.  Coro-
nary  angiography  was  normal.  Right-heart  catheterization
revealed  increases  in  mean  pulmonary  artery  wedge  pres-
sure  of  31  mmHg  and  mean  pulmonary  artery  (PA)  pressure
of  35  mmHg.
Oxymetry  study  showed  40%  O2 step-up  from  right  ven-
tricle  to  the  PA  (52—92%),  suggesting  the  presence  of  left
to  right  shunt.  Cardiac  output  was  3.10  l/min  by  thermod-
ilution  technique  and  1.80  l/min  by  Fick  technique,  and
pulmonary  blood  ﬂow  was  10.4  l/min.  The  pulmonary-to-
systemic  blood  ﬂow  ratio  (Qp/Qs)  was  5.8  and  the  pulmonary
vascular  resistance  index  was  8.8  wood  units.  Multi-detector
CT  (MDCT)  clearly  showed  abnormal  shunt  ﬂow  from  aortic
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sblack  arrow)  (A).  Coronal  image  also  demonstrated  communi-
ation  from  aortic  arch  aneurysm  into  pulmonary  artery  (white
rrow)  (B).
rch  aneurysm  (maximum  diameter,  71  mm)  into  PA  (Fig.  2).
hese  ﬁndings  suggested  that  her  CHF  resulted  from  this
cute  aorto-pulmonary  ﬁstula.
Nine  days  after  admission,  she  underwent  urgent  surgi-
al  treatment.  A  ﬁstula  of  ruptured  aortic  arch  aneurysm
nto  left  PA  was  detected  in  operative  ﬁndings.  Total  arch
eplacement  and  direct  closure  of  aorto-pulmonary  ﬁstula
ere  successfully  performed.  While  decompensated  CHF
mproved  just  after  the  operation,  it  was  complicated  by
evere  pneumonia  and  worsening  renal  dysfunction.  She
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successful case. J Thorac Cardiovasc Surg 1960;39:130—6.92  
uffered  from  multiple  organ  failure  and  unfortunately  died
4  days  after  the  operation.  Pathology  of  the  resected  tissue
rom  aneurysm  showed  severe  arteriosclerotic  ﬁndings  but
o  infection.
iscussion
orto-pulmonary  ﬁstula  caused  by  ruptured  aortic  arch
neurysm  without  aortic  dissection  is  a  rare  complica-
ion  [1,2]. Aorto-pulmonary  ﬁstula  is  known  to  occur  after
rauma  or  aortic  surgery.  The  hemodynamic  consequences  of
 large  aorto-pulmonary  ﬁstula  result  in  high  output  heart
ailure  [3,4]. However,  clinically,  it  may  be  difﬁcult  to  make
arly  diagnosis  of  this  type  of  ﬁstula  without  enough  knowl-
dge.  Further  a  continuous  murmur  at  the  2nd  left  sternal
order  could  not  be  detected  due  to  severe  wheezing  in
ur  case.  Previous  case  reports  showed  that  echocardiogra-
hy  is  useful  for  diagnosis  of  aorto-pulmonary  ﬁstula  [5,6].
lthough  our  patient  showed  enlargement  of  the  aortic
rch  in  chest  X-ray  and  acute  onset  severe  CHF,  abnor-
al  aorto-pulmonary  shunt  ﬂow  could  not  be  detected  by
chocardiography  because  of  severe  obesity  in  our  case.  In
his  case,  MDCT  was  a  good  diagnostic  tool  for  existence  of
xtracardiac  shunt.  There  are  few  reports  showing  effec-
iveness  of  CT  for  diagnosis  of  aorto-pulmonary  ﬁstula.
In  1960,  Giacobine  and  Cooley  reported  surgical  repair
ethod  for  aorto-pulmonary  ﬁstula  [7].  The  surgery  consists
f  direct  closure  or  patch  closure  of  the  ﬁstula.  Some-
imes  pulmonary  artery  reconstruction  may  be  inevitable
hen  the  pulmonary  artery  dissection  is  shown  [6—8]. In  our
ase,  total  arch  replacement  and  direct  closure  of  aorto-
ulmonary  ﬁstula  were  successfully  performed.  MDCT  was
seful  for  deciding  the  operative  procedure.
[H.  Daidoji  et  al.
onclusion
e  report  a  case  of  acquired  aorto-pulmonary  ﬁstula
etected  by  MDCT.  We  should  assume  aorto-pulmonary  ﬁs-
ula  when  the  patient  with  large  thoracic  aneurysm  suffers
rom  abrupt  CHF.
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